In vivo performance of parenteral theophylline-loaded polyisobutylcyanoacrylate nanoparticles in rats.
Theophylline-loaded polyisobutylcyanoacrylate (PICA) nanoparticles were prepared by emulsifier-free polymerization in aqueous media at ambient conditions. PICA nanoparticles were shown (in vitro) to be a promising controlled delivery system for theophylline. Therefore, this study was conducted to investigate the feasibility of PICA nanoparticles as a parenteral controlled drug delivery system in rats. Wistar rats were given intraperitoneal (i.p.) injections of theophylline solution (4 mg/kg) and theophylline nanospheres suspension (8 mg/kg) on two different occasions. Theophylline serum concentrations were measured by an HPLC assay. The drug solution was rapidly absorbed, distributed, and eliminated. The peak concentration (Cmax), 5.34+/-1.9 mg/l, was achieved 20 min following administration. The mean residence time was 2.94 h, and the apparent clearance was 0.31 (l/h)/kg. After nanospheres administration the mean Cmax, 2.53+/-1.1 mg/l, was attained at 3 h. The drug was successfully maintained around this elevated serum drug concentration up to 11 h in rats. The drug concentration was only reduced to 1.43+/-0.98 mg/l (i.e. reduced by 43.5%) after 20 h of administration. This present study provides evidence that the sorption of theophylline to PICA nanoparticles could control the drug release in rats.